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Abstract

Purpose To clarify the characteristics of intraocu-
lar lens (IOL) dislocation requiring IOL suture or
intraocular scleral fixation.

Methods This retrospective consecutive case series
included 21 eyes (21 patients) who required sutured
or sutureless intrascleral IOL fixation following IOL
extraction owing to IOL dislocation at the outpatient
clinic in the Department of Ophthalmology, Saitama
Red Cross Hospital, Japan, between January and
December 2019. Medical records were retrospectively
reviewed for background diseases, location of the dis-
located IOL (intracapsular/extracapsular), insertion
of a capsular tension ring (CTR), and the period from
IOL insertion to dislocation.

Results  We included 21 eyes of 21 patients who
required IOL suture or intrascleral fixation for IOL
dislocation at our clinic from January to December
2019 were included. The most common background
disease was pseudoexfoliation syndrome (four cases),
followed by atopic dermatitis, dysplasia/dehiscence
of the zonule, post-retinal detachment surgery, high
myopia, and uveitis (three cases each). At the time
of dislocation, the IOLs were either intracapsular
(16 cases, including 3 cases with CTR insertion) or
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extracapsular (5 cases). The time from IOL insertion
to IOL dislocation was 13.7+8.1 years (maximum:
31.3 years, minimum: 1.7 years).

Conclusions In this study, all 21 cases represented
late IOL dislocations occurring after 3 months post-
operatively. Among these late IOL dislocation cases,
IOL dislocation occurred in a short-medium period
of time, especially in those with CTR insertion and
weakness/dehiscence of the zonule, with an average
of 3 to 5 years postoperatively. We propose referring
to these cases as intermediate-term IOL dislocation.

Keywords Late IOL dislocation - Pseudoexfoliation
syndrome - Zonule weakness/dehiscence - Capsular
tension ring - Intrascleral IOL fixation - IOL
explantation

Introduction

Over 50% of the population experiences cataracts
by 75 years of age; in many countries, cataract sur-
gery is the most frequently performed surgery in the
health care system. [1] Among adverse events follow-
ing cataract surgery, intraocular lens (IOL) disloca-
tion after IOL implantation is the most serious with
regards to visual loss and requires surgical interven-
tion. Its frequency is rare; the probabilities of postop-
erative IOL dislocation are 0.1% at 10 years, 0.7% at
20 years, [2] 1% at 10 years,[3] and 3% at 20 years.
[4] As the number of cataract surgeries is increasing
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with increasing longevity, the number of IOL dislo-
cation cases will likely increase. Risk factors for IOL
dislocation include pseudoexfoliation syndrome (PE),
connective tissue disorders, uveitis, retinitis pigmen-
tosa, high myopia, and patients who have undergone
vitreoretinal surgery. [5-10]

This study reviewed cases of IOL dislocations
that required IOL suture or intrascleral fixation at
our institution. The purpose of this retrospective case
study was to evaluate the risk factors for IOL disloca-
tion and the typical latency period before dislocation.

Methods

This retrospective consecutive case series included
21 eyes of 21 patients who required sutured or suture-
less intrascleral IOL fixation following IOL extrac-
tion owing to IOL dislocation at our outpatient clinic
from January to December 2019 (Table 1). Medical

records were retrospectively reviewed to determine
background diseases, surgical findings at the time
of initial cataract surgery, location of the dislocated
IOL (intraocular/extraocular), whether a capsular ten-
sion ring (CTR) was inserted, IOL shape (one-piece/
three-piece), time from the initial IOL insertion to the
IOL dislocation. Additionally, pre- and postoperative
corrected distance visual acuity (CDVA) at 3 months
(4 weeks) and objective refractive values by autore-
fractometry were recorded. Refractive error was
determined by the difference between the predicted
spherical equivalent calculated using the Barrett Uni-
versal II formula and the actual subjective postopera-
tive refraction equivalent.

Surgery was performed under 0.75% anapain sub-
Tenon’s or post-bulbar anesthesia using a 25G Con-
stellation vitrectomy system (Alcon Laboratories,
TX), and a RESIGHT wide-angle viewing system
(Carl Zeiss Meditec AG, Jena, Germany). Viscoelas-
tic materials were injected into the anterior chamber

Table 1 Demographic characteristics of patients, time to intraocular lens (IOL) dislocation, and surgical procedures used for IOL

explantation and replacement

Measurement Value
Total number of cases 21
Age (years) (average + standard deviation) 68.1+16.8
Sex (male/female) 12/9
Time to dislocation (years) (average + standard deviation) 13.7+8.1
Time to dislocation (years) (Minimum) 1.7
Time to dislocation (years) (Maximum) 31.3
Sutureless intrascleral fixation (# of cases) 18 (86%)
Type of IOL used NX70/NX70S 15 (71%)
AN6MA/AN6KA 3 (14%)
Sutured intrascleral fixation (# of cases) 2 (9.5%)
Type of IOL used VA70AD 1 (4.8%)
MA30BA (reuse) 1 (4.8%)
IOL extraction without IOL insertion (# of cases) 1 (4.8%)
IOL explantation technique: cutting into two pieces (# of cases) 9 (43%)
3.5-mm sclerocorneal incision 7 (33%)
6-mm sclerocorneal incision 2 (9.5%)
IOL explantation technique: spiral-cutting (# of cases) 3-mm sclerocorneal incision 1(4.8%)
IOL explantation technique: folding method (# of cases) 4-mm sclerocorneal incision 3 (14%)
IOL explantation technique: could not be folded or cut (# of cases) 7 (33%)
3 mm X 3 mm L-shaped scleral pocket 2 (9.5%)
incision
6-mm sclerocorneal incision 5 (24%)
IOL explantation technique: reuse (not explantation) (# of cases) 2.4-mm corneal incision 1(4.8%)
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to safeguard the corneal endothelium. In cases where
IOLs dislocated into the anterior vitreous cavity,
they were pulled up into the anterior chamber using
hooks or IOL forceps. IOLs dislocated into the pos-
terior vitreous cavity were pulled up into the anterior
chamber with a vitreous cutter or forceps through
pars plana vitrectomy ports. If the dislocated IOL
was of soft material, it was either cut into two pieces,
spiral-shaped, [11] or folded and explanted through
an upper 3.5-4 mm sclerocorneal incision, a 6 mm
sclerocorneal incision, or a temporal 3—4 mm scle-
rocorneal incision. However, rigid lenses that could
not be cut or folded were explanted directly through
an upper 3X3 mm L-shaped scleral pocket insicion
[12] or a 6 mm sclerocorneal incision on the upper
or temporal side. Subsequently, a pars plana vitrec-
tomy was performed, including core vitrectomy and
peripheral fundus confirmation of the fundus in the
periphery. Patients underwent intrascleral fixation
for IOLs using the double-needle and flange methods
of Yamane et al., [13] with a 3-piece IOL of 7 mm
diameter placed 2 mm from the corneal limbus at
2 and 8 o’clock, typically NX70/NX70S (Santen,
Osaka, Japan), with low power or high power out-
side the NX70 range, or a 3-piece AN6OMA/AN6KA
(KOWA, Japan). Three-piece IOLs were inserted into
the anterior chamber with an injector, and an angled
scleral incision was made at the conjunctiva using a
30-gauge thin-walled needle (TSK super thin-walled
needle, Tochigi Seiko, Japan). The scleral penetration
point was located 2 mm posterior to the limbus at the
2 o’clock position, directed 20° medially to the pos-
terior chamber. Using forceps, the leading haptic was
pushed into the needle lumen. Subsequently, a second
sclerotomy was made at the 8 o’clock position using a
30-gauge thin-walled needle, and the same procedure
was repeated for the second haptic. Following extrac-
tion of both haptics, the flange was created at the top
of each haptic using ophthalmic cautery (Accu-Temp
Cautery; Beaver-Visitec International, Inc.). The hap-
tics were then pushed back to secure them in the scle-
ral tunnel, and the IOL was centered. To prevent iris
capture of the IOL, a peripheral iridotomy was per-
formed at the surgeon’s discretion using a vitrectomy
cutter after miosis. In cases where IOLs were sutured,
an improved method was employed. [14, 15] The
IOLs used for scleral sutures were VA70AD (HOYA,
Japan) and MA30BA (Alcon, USA) (Table 1). For
scleral sutures, a straight Pair-Pak needle (Pair-Pak,

Alcon Surgical, Fort Worth, TX) was inserted under
the scleral semilaminar flap at the 2 o’clock position,
1.5 mm from the corneal limbus.

Similarly, a 27G needle was inserted under the
scleral semilaminar flap at the 8 o’clock position,
1.5 mm from the corneal limbus. A straight pair-
pak needle was threaded through the 27G needle
and out of the eye. A 9-0 polypropylene suture was
then passed through the upper scleral incision wound
using a hook and fastened externally to the haptics
of the IOL. After the IOL was inserted into the ante-
rior chamber with an injector, the 9-0 polypropylene
suture was sutured under the scleral semilaminar flap.
Finally, the 3X3 mm L-shaped and 3 mm temporal
sclerocorneal incisions were sutureless. The 6 mm
sclerocorneal incision was sutured with multiple sin-
gle ligatures or shoelace sutures using 10-0 nylon
sutures as appropriate. The 3.5-4 mm sclerocorneal
incision was typically sutureless, with single ligatures
or shoelace sutures using 10—0 nylon sutures added as
needed.

Paired z-tests were conducted to compare preop-
erative and postoperative data. In contrast, #-tests and
multiple regression analysis on time to IOL disloca-
tion were performed using EZR (Saitama Medical
Center, Jichi Medical University, Saitama, Japan),
[16] a graphical user interface for R (The R Foun-
dation for Statistical Computing, Vienna, Austria).
Continuous variables were reported as mean+SD;
a P value less than 0.05 was considered statistically
significant.

The Saitama Red Cross Hospital ethics committee
approved this retrospective consecutive case series.
All procedures conducted in this study adhered to the
tenets of the Declaration of Helsinki. Our institution
used an opt-out consent process.

Results

A total of 21 cases were included, comprising 12
male and 9 female patients (Table 1). The time from
the initial cataract surgery to IOL dislocation was
14.8 + 8.4 years (mean =+ standard deviation) for male
patients and 12.2+8.0 years for female patients,
with no significant difference between the sexes
(P=0.489, t-test). The time from the initial cataract
surgery to IOL dislocation was 13.7+8.1 years, with
a minimum of 1.7 years and a maximum of 31.3 years
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in all 21 patients. No early IOL dislocation occurred
less than 3 months after the initial cataract surgery
(Table 1). Concerning IOL extraction and re-implan-
tation procedures, two patients underwent sutured
intrascleral IOL fixation, 18 underwent sutureless
intrascleral IOL fixation, and one underwent IOL
extraction (Table 1).

If the dislocated IOL was of soft material, it was
either cut into two pieces (9 cases), shaped into a spi-
ral [11] (1 case, 4.8%), or folded (3 cases, 14%), and
then explanted through various types of incisions: an
upper 3.5-4 mm sclerocorneal, a 6 mm sclerocorneal
incision, or a temporal 3—4 mm sclerocorneal inci-
sion (Table 1). However, for rigid lenses that could
not be cut or folded, they were directly explanted
through either an upper 3X3 mm L-shaped scleral
pocket insicion [12] (2 cases, 9.5%) or a 6 mm scle-
rocorneal incision keratotomy on the upper or tem-
poral side (5 cases, 24%) (Table 1). In one case, an
MA30BA +20.0D (Alcon) IOL had been sewn in
during previous left cataract surgery, with the nasal
suture of the IOL haptics remaining intact and the
IOL undamaged. Therefore, an upper 2.4-mm cor-
neal incision was made, the temporal free IOL haptics
were explanted from the eye and sutured externally,
and the IOL was reused without removal (Table 1).
Subsequently, 18 patients (86%) who underwent
intrascleral fixation for IOLs were treated using
the double-needle and flange methods described
by Yamane et al., [13] with a 3-piece IOL of 7 mm
diameter placed at 2 mm from the corneal limbus at 2
and 8 o’clock, mainly NX70/NX70S (Santen, Osaka,
Japan) (15 cases, 71%). In contrast, those outside
the NX70 range were a 3-piece AN6MA/AN6KA
(KOWA, Japan) (3 cases, 14%; Table 1). A new sutur-
ing method was employed in the two cases where
IOLs were sutured. [14, 15] The IOLs used for scleral
sutures were VA70AD (HOYA, Japan) and MA30BA
(Alcon, USA; Table 1).

The preoperative astigmatism was 1.92+1.62,
and the increase in astigmatism after surgery was
0.21+1.69 D. The postoperative astigmatism
(2.13+1.26) was not statistically significantly dif-
ferent from the preoperative astigmatism (paired
t-test, P=0.568). The mean preoperative CDVA was
0.76 £0.41. Postoperative CDVA (0.76+0.42) was
not statistically significantly different from that pre-
operatively (paired t-test, P=0.971). The refractive
error was—0.57+0.90D (range,—2.15 to+1.51D).
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The distribution of postoperative refractive error is
shown in Fig. 1.

Intracapsular fixation was the most common IOL
position, accounting for approximately 3 of the
cases (Table 2). There was no difference in time to
IOL dislocation between intracapsular and extracap-
sular fixation (P=0.462, t-test). Three patients with
intracapsular IOL fixation with CTR insertion had a
shorter time to dislocation (4.9 years) than the other
18 patients (P=0.039, r-test). One-piece and three-
piece IOLs each were used in half of the cases, and
there was no difference in the time to IOL dislocation
between one-piece and three-piece IOLs (P=0.65,
Tukey’s honestly significant difference [HSD] test).

PE was the most common background disease
for IOL dislocation (4 cases (19%); Table 3), fol-
lowed by atopic dermatitis, weakness/dehiscence
of the zonule, post-retinal detachment surgery, high
myopia, and uveitis (3 cases (14%), each). The time
to dislocation was shortest for those with weak-
ness/dehiscence of the zonule (average 3.4 years),
while the time to dislocation tended to be shorter
for those with PE, atopic dermatitis, and traumatic
cataracts (average 10 years (10.9+3.3, 11.4+8.7,
and 10.9+4.5 years, respectively)). Patients with
PE were oldest at the time of dislocation (mean age
86.2 + 1.4 years), while patients with atopic derma-
titis were youngest (46.6 + 7.0 years). Patients with
weakness/dehiscence of the zonule, post-retinal
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Fig. 1 The distribution of the refraction errors
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Table 2 Position of the
intraocular lens (IOL) at the

Number of cases

Time to dislocation (years)

time of dislocation (at the Average Standard
time of the first visit to our deviation
department) and the shape
of the dislocated IOL Intracapsular fixation 16 (76%) 12.9 8.8
With capsular tension ring 3 (14%) 4.9% 1.2
insertion
Sulcus fixation 5 (24%) 16.1 5.5
One-piece IOL 10 (48%) 11.3 7.5
With rectangular shape 1 (5%) 29.3
Three-piece IOL 11 (52%) 14.3 7.5
*P=0.039

Table 3 Time to intraocular lens dislocation according to the background disease

Background (including overlap) # of cases Age (years) Time to dislocation
(years)
Average Standard Average Standard
deviation deviation

Pseudoexfoliation syndrome (including glaucoma) 4 (19%) 86.2 1.4 10.9 33
Atopy 3 (14%) 46.6 7.0 114 8.7
Weakness/ dehiscence of the zonule 3 (14%) 64.8 10.8 34 1.6
Post-retinal detachment surgery (including vitrectomy) 3 (14%) 56.6 17.6 18.5 13.0
High myopia 3 (14%) 78.6 4.8 21.2 9.2
Uveitis 3 (14%) 62.6 14.7 14.1 72
Traumatic cataract 2 (9.5%) 57.7 1.6 10.9 4.5
Posterior capsule rupture 2 (9.5%) 72.6 16.3 16.3 3.8
Glaucoma (excluding pseudoexfoliation syndrome) 2 (9.5%) 91.8 1.7 19.5 13.8
Ocular contusion after cataract surgery 1(4.8%) 75.2 18.6
Epiretinal membrane 1(4.8%) 90.6 29.3
Microphthalmia 1(4.8%) 58.8 19.6
Post vitrectomy excluding retinal detachment 1(4.8%) 78.8 16.8
None 1 (4.8%) 67.0 17.2
detachment surgery, uveitis, and traumatic cata- Discussion

racts tended to be in their 50 s to 60 s (64.8 +10.8,
56.6+17.6, 62.6+14.7, and 57.7+1.6, respec-
tively) (Table 3).

Multiple regression analysis of the time to IOL
dislocation in these 21 cases revealed that the time
to dislocation was significantly shorter in patients
with weakness/dehiscence of the zonule (P =0.04,
Table 4). Although the differences were insignifi-
cant, PE, atopy, and traumatic cataracts tended to
shorten the time to dislocation (Table 4).

We reviewed the characteristics of 21 cases of IOL
dislocation at our hospital, including background
diseases and time to dislocation. Diseases and con-
ditions associated with IOL dislocation include
PE, previous trauma, previous vitrectomy, uveitis,
high myopia, and retinitis pigmentosa. [5—10] Out
of the 21 patients in this study, four (19%) had PE;
three each (14%) had atopy, post-retinal detachment
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Table 4 Multiple regression analysis of the time to intraocular lens dislocation

Regression 95% lower 95% upper Standard P-

coefficient

estimate limit limit error value
(Intercept) 10.2 -23.6 44.0 14.9 0.51
Age 0.0 -0.4 0.5 0.2 0.83
Sex [T. male] 6.5 —-4.7 17.7 5.0 0.22
Pseudoexfoliation syndrome (including glaucoma) -6.5 -21.8 8.9 6.8 0.37
Atopy -72 -22.8 8.5 6.9 0.33
Weakness/ dehiscence of the zonule —-14.1 -27.7 -0.5 6.0 0.04
Post-retinal detachment surgery (including vitrectomy) -0.6 —14.6 13.5 6.2 0.93
High myopia 6.3 -72 19.8 6.0 0.32
Uveitis -13 -14.6 12.0 59 0.83
Traumatic cataract -52 —23.6 13.2 8.1 0.54
Posterior capsule rupture -0.6 -159 14.8 6.8 0.94
Glaucoma (excluding pseudoexfoliation syndrome) 5.6 -10.7 21.9 7.2 0.46

surgery, high myopia, and uveitis; and two (10%)
had trauma or posterior capsule rupture.

IOL dislocation is classified into early IOL dislo-
cation (occurring within 3 months after surgery) and
late IOL dislocation (occurring >3 months after sur-
gery), depending on the time of onset. [5, 7-9, 17]
In the present study, all 21 cases involved late IOL
dislocations occurring after 3 months. The average
time to dislocation in these 21 cases was 13.7 years.
Among the 21 cases in this study, the average time
to dislocation was 3.4 years in cases of weakness/
dehiscence of the zonule and 4.9 years in the cases of
CTR insertion; these estimates are considered to be
relatively early among cases of late IOL dislocations,
and we propose the term "intermediate-term IOL dis-
location." IOL dislocation in the relatively early stage
(3 to 5 years) of late IOL dislocation (intermediate-
term IOL dislocation) may replace early-stage IOL
dislocation with advances in technology for cataract
surgery, such as CTR insertion and expansion of the
indications for IOL insertion. Ucar et al. also reported
a mean time from primary surgery to IOL removal of
81.7+37.1 months in cases of IOL dislocation. Simi-
lar to the cases in our study, their cases were late IOL
dislocations occurring after 3 months postoperatively
[10].

The material of the dislocated IOLs was not
included in the study because the surgical records
were unavailable for some cases, such as those in
which the initial surgery was performed at another
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hospital (13 of the 21 cases were unknown). How-
ever, many of the one-piece IOLs in the 21 cases
required a wider wound opening to extract the IOL
because it could not be cut in half or folded; they were
likely made of silicone or polymethyl methacrylate
(PMMA). As surgeons, we should remember that
performing a hemisection or folding when removing
a dislocated IOL may not be possible. On the other
hand, for lenses made of soft material, Ucar et al. [10]
reported re-folding within the main incision, bisect-
ing the IOL, and enlarging the main incision; we did
the same with bisecting, spiral cutting, [11] and fold-
ing. In addition, IOL insertion for IOL dislocation
was performed by sutureless intrascleral IOL fixation
(flange method'?) in 18 of the 21 cases (86%), which
requires less time than sutured intrascleral IOL fixa-
tion and results in good IOL fixation. Ucar et al. [10]
reported improved CDVA in all groups: refolding
within the main incision, bisection of the IOL, and
removal with an enlarged main incision. They also
reported that the refolding and bisection of the IOL
resulted in little or no increase in astigmatism. In the
present study, the postoperative CDVA (0.76 +0.42)
showed no statistically significant improvement com-
pared with preoperative CDVA; however, it is pos-
sible that our patient had better preoperative visual
acuity, which may have prevented further improve-
ment. The postoperative increase in astigmatism
was 0.21+1.69 D, which was mild and comparable
to that reported by Ucar et al. [10] Regarding the
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postoperative refractive error, Tokuhisa et al. [18].
reported -0.86+1.52 D (range,—10.58 to+0.47
D) after intrascleral fixation, and our results were
comparable.

Limitations of the study include the low evidence
level due to the limited number of cases (21) and the
study design (retrospective case series). However, all
21 cases of IOL dislocation referred to Saitama Red
Cross Hospital, a local flagship hospital in Saitama
Prefecture, 2019 were included in the study without
excluding a single case, and we believe this can pro-
vide a certain level of reference. In conclusion, all 21
cases involved late IOL dislocations after 3 months
postoperatively. Background diseases in these cases
included pseudoexfoliation syndrome, atopic derma-
titis, and weakness/dehiscence of the zonule. IOL dis-
location occurred in a short-medium period of time,
especially in cases of CTR insertion and weakness/
dehiscence of the zonule. Specifically, they occurred
within an average span of 3-5 years postoperatively.
Thus, we propose referring to these cases as those
involving intermediate-term IOL dislocation. This
study provides insight into the effects of underlying
conditions on the time to IOL dislocation, provid-
ing clinicians with a reference to guide the follow-up
time in an era where IOL dislocation is expected to
increase because of the aging population (the era of a
100-years life expectancy). Moreover, this insight will
prove helpful due to the expansion of indications for
IOL insertion in high-risk cases following advances
in cataract surgery technology.
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